Phonology of Sino-Japanese Morphemes by Tateishi, Koichi
University of Massachusetts Occasional Papers in Linguistics 
Volume 16 University of Massachusetts 
Occasional Papers -- Volume 13 Article 10 
1990 
Phonology of Sino-Japanese Morphemes 
Koichi Tateishi 
University of Massachusetts, Amherst 
Follow this and additional works at: https://scholarworks.umass.edu/umop 
 Part of the Linguistics Commons 
Recommended Citation 
Tateishi, Koichi (1990) "Phonology of Sino-Japanese Morphemes," University of Massachusetts 
Occasional Papers in Linguistics: Vol. 16 , Article 10. 
Available at: https://scholarworks.umass.edu/umop/vol16/iss2/10 
This Article is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for 
inclusion in University of Massachusetts Occasional Papers in Linguistics by an authorized editor of 
ScholarWorks@UMass Amherst. For more information, please contact scholarworks@library.umass.edu. 
PHONOLOGY OF SINO-JAPANESE MORPHEHES* 
Koichi Tateishi 
University of Massachusetts, Amherst 
O. Introduction 
Japanese has four major classes of morphemes-Yamato 
(those whose origin can not be detected neither in 
foreign languages nor in mimetic morphemes), Sino-
Japanese (borrowings from non-modern Chinese dialects), 
foreign (borrowings from non-Chinese languages), and 
mimetic (onomatopoeia, idiophonic morphemes). Works by 
McCawley (1968) among others assume four fairly modular 
classes of morphemes for them which have distinct though 
partially overlapping phonemic inventories. It just 
This paper is 8 revised vertdtm of a paper I wrot.e in March. 19S6, aasically. I 
kept. intact basic claims and discussions of the $0 only changes I made te the 
earlier version Are dispositional. In the earlier of writing this paper. disctls-
$lons with Junko Ito, Jol1n HcCarthy. and Elisabeth were invaluable. Abo, I must 
thank Tnkeru Honma, whose unfinished werk triggered everything about this paper. Hajime 
Hoji, who took every effort to Sive me the latest Japane$8 Standard Chinese-Character List, 
Brent de Chene • .Anne-Marie Grignon and Noriko Kawasaki. who gave me many OOIYl1lents on the 
earlier version, Alison Taub, who kept urging me- to contribut.e my work t.o UMOfJ nnd helped 
me making the paper more readable, Molly Diesing. for proofreading the draft of this 
article, and an anonymous UMOP reviewer, whO' gave me CCln'ments that helped me organize the 
final version. Remaining errors ara of course all mlne. 
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seems that each of the four classes has totally different 
phonology from others. l 
Let me cite one example of morphological class 
distinction reflected in phonological constraints. The 
/r/-sound in Japanese can never initiate a Yamato 
morpheme, though it can appear word-medially. 
(1) Yamato Morphemes2 
a. kami 'god' 
b. kari 'hunting' 
c.*rami 
d.*rari 
In Sino-Japanese morphemes, /r/ can initiate a 
morpheme, but it cannot appear morpheme-medially. 
(2) Sino-Japanese Morphemes 
a. kaku 'angle' 
b.*karu 
c. raku 'ease' 
d. *raru 
Now, in core cases of mimetic morphemes that can 
undergo reduplication of emphasis or intensification, /r/ 
can appear either at the beginning or in the medial 
position, but not in both positions at the same time. 
(3) Mimetic Morphemes 
a. kusu 'giggling' 
b. kuru • rounding' 
c. rin 'ringing' 
d.*ruru 
cf. kusukusu 
cf. kurukuru 
cf. rinrin 
Finally, in foreign borrowings, the distribution of 
/r/ is fairly free. 
1 Introducing some references on phonology of each clan wl11 be in order. For Yamato 
:~P~i~;s '0 d~~s;~~a:r~n Mb:tH~~;:a~ieB6ror F~~i;;el~~r~:::!:ln~~~ ;;,~ :~i H(i~61) ~ 1~~~~ 
(1986) and Lovins (975). 
2. In this paper, I will use the Japanese Standard Romanlz:ation. which ia systematic 
phonemic ~ 
2
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(4) Foreign Borrowings 
a. hukku 'hook' 
b. huru 'full' 
c. rukkusu 'looks' 
d. rira 'lilac' 
There are many other phonological differences among 
the four classes, which makes people think that each of 
them is phonologically quite independent from the others. 
In the case of Sino-Japanese morphemes, the differ-
ences from other classes of morphemes are not restricted 
to phonology. For example, consider the following 
examples, both of which involve a compound verb meaning 
I climb a mountain', one from the Yamato class and the 
other from the Sino-Japanese class: 
(5) a.*Watasi-wa Huji-o yamanobori-si-ta. 
I-TOPIC Fuji-OBJ climb a mountain-do-PAST 
'I climbed Mt. Fuji.' 
b. Watasi-wa Huji-o tozan-si-ta. 
(cf. yamanobori yama I mountain' + nobori 'cl imb' 
(Yamato) 
tozan = to 'climb' + zan 'mountain' 
(Sino-Japanese) ) 
Sino-Japanese morphemes are different not only in 
phonology, but also in syntax. An object theta role of 
a verb meaning 'climb' is assigned to a component of a 
compound verb in the case of Yamato compounding. 
Therefore, a further object argument is not allowed to 
appear. However, in the case of sino-Japanese compound-
ing, such a compound-internal theta-role assignment need 
not happen, so an additional object argument is possible. 
This paper deals with the phonological peculiarity 
of Sino-Japanese morphemes. In particular, a gemination 
process in Sino-Japanese compounding will be the central 
topic of the paper. In the next section, I will discuss 
some phonological peculiarities of Sino-Japanese mor-
phemes. 
1. Monosyllabieity of sino-Japanese Morphemes 
Roughly speaking, there are four classes of syllable 
structures in Sino-Japanese morphemes as shown below: 
(6) a. CV Class 
a 'semi-', ki 'period', hu 'not', etc. 
b. CVV Class 
ai 'love', kuu 'space', sei 'make', etc. 
3
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c. CVn Class 
an 'plan', kin 'gold', sun 'size', etc. 
d. CVCV Class 
atu 'press', kiti 'good luck', soku 'foot', etc. 
There are some peculiar characteristics in these 
morphemes, especially in the fourth class, CVCV. 
First, Sino-Japanese morphemes are at most two moras 
long. Moreover, in the case of the CVCV class, the 
second mora is limited to one of just four CV comb ina-
tions--tif tu. kif ku. 
Secondly, although most Sino-Japanese morphemes are 
bound morphemes, they never allow for syllabification 
across the boundary as verbal suffixes do. Consider the 
following: 
(7) a. Sino-Japanese 
sin 'new' + an 'plan' [asin ] [aan] 'new plan' 
b. Yamato Verbal Suffix 
sin 'die' + ana 'not' + i (PRES) 
[asi] [qna] [anail 
'not dle (PRES)' 
This closed characteristic is one of the motivations 
for assuming the special boundary for Sino-Japanese 
morphemes, and I suppose that we still need some such 
special treatment. I will not pursue the matter in this 
paper. 3 
Thirdly, Sino-Japanese compounds with a first CVCV 
member sometimes trigger a gemination rule, which normal 
compounding does not trigger. 
(8) a. zitu 'real' + kan 'feel' = zikkan 'actual feeling' 
b. syaku 'borrow' + kin 'money' = syakkin 'debt' 
This phenomenon will be one of the main 
this paper and I will return to the actual 
the rule later. 
of 
of 
3 III my earlier work <Tateishi (1985), II e' •• n.":" •• ldl.t~~tC'~li.nyO~.J,pl.9n6.Bs). :c-_-;~::-;,--:._ bound moxphemes with 8 word status. As far as .. I~.. (. 
boundary symbols is on the similar line, 
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Another peculiar point concerns accent. 4 Akinaga 
(1981) claims that more than half of the monomorphemic 
bimoraic Sino-Japanese words have an initial accent. 
(9)5 a. Initial Accent~d 
ten 'sky' ai 'love' syuu 'week' 
HL HL HL 
b. Final Accent~d 
yaku-ga 'role' raku-ga 'ease' myaku-ga 'pulse' 
L H L L H L L H L 
(Ga is a nominative case marker.) 
c. Unaccented 
kyaku-ga 'guest' toku-ga • profit t eki-ga -divina 
L H H L H H L H H tion' 
Words which belong to classes (4b, c) are those which 
were lexicalized as a word in the relatively old time, so 
that some of them have been 'nati vized " that is, some of 
them are not Sino-Japanese in the grammar though their 
origin is. 6 
Related to this, imagine the following situation. 
One pefson, A, pointing at the characters of classes 
(4b,c) , asks another person, B, "How do you read them?" 
How does B answer A's question, if B is a native speaker 
of the Tokyo dialect of Japanese? 
(lO)8 A: How do 
B: Yaku, 
H L 
you read it? 
raku, myaku, kyaku, toku, and eki. 
HL HL HL HL HL 
B will probably read all the characters with the 
initial-accented pattern, even though they are lexical-
ized with other accent patterns. This suggests that 
... Japanese is a pitch-accent hnguase, A fInal mora Unked with a high tone is said 
t.a have an accent. 
5 There are many theories of Japanesii tones, which I will not cite references of, In 
this paper. 1 am using a rather old system. which is basically McCawley's (1968), 
6 For example. some of those morphemes under 0' a word-initial voicing rule called 
rendl'lku which is generally restricted to' the initial position of a Yamato word which is It 
second element. of a compound word, 
(i) 0 (Honorific Prefix) T kai 'buying' + toku 'profit' ... okai!Jloku 'bargain' 
7 Each Stno-Japanese morpheme cOl::.usponds to' one!.!m.1! character orthographieally, 
6 Needless to say. the faet that non-crucial part.s of' this diseourse are trans lated in 
Inglhh does not alter my point et all. 
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whether or not they are lexicalized with the initial-
accented pattern, if we pay attention to the reading of 
the character, we prefer the initial-accented pattern. 
This is not the case in Yamato words. 
(11) Native Words: yama 'mountain', hasi 'bridge' 
L H L H 
These Yamato words are also written with a single 
kanj i character for each. Imagine the same kind of 
situation with these morphemes. 
(12) A: How do you read them? 
B: Yama and hasi. 
L H L H 
B will not alter the accent pattern, even if he is 
asked about the reading. It is true of all morpheme 
classes that two-mora words, especially neologisms, tend 
to become initial-accented, but why do Sino-Japanese 
morphemes so eagerly follow the fashion? 
The hint to the last question is probably in the 
following phenomenon. We will compare the phonetic 
realization of the accent of long syllables in the three 
dialects, Kagoshima, Kyoto and Tokyo. (For details, see 
Haraguchi (1977), Hirayama (1960), Kusakabe (1964), 
MCCawley (1968, 1974), Nishigauchi (1982), Shibata (1955) 
among others.) In the Kagoshima dialect, the accent on 
a long syllable is realizer as a high tone linked to 
every mora of the syllable. 
(13) Accented Long syllable in the Kagoshima Dialect 
suizyun 'level' hamingu 'humming' 
HH LL L HH L 
This dialect does not allow a falling tone in a 
syllable except for monosyllabic words. The 'accent' on 
a long syllable raises the pitch of every mora in the 
syllable. 
In the case of the Kyoto dialect, the matter is not 
so simple. Consider the following frequently-cited 
examples: 
(14) The 'Evidence' that the Kyoto Dialect is the Mora 
Language 
9 Thr-oug,hout thia diaou5sion, we ignore the ease o! a monoS)fl1.abic word. which 
requires a special mechanhm i  any ease, 
6
University of Massachusetts Occasional Papers in Linguistics, Vol. 16 [1990], Art. 10
https://scholarworks.umass.edu/umop/vol16/iss2/10
~HUNOLUGY OF SINO-JAPANESE MORPHEMES 215 
a. [aon] [ana] 'woman' 
HH L 
b. [aon] [ado] 'temparature' 
HL L 
The 'accent' on the long syllable is realized by the 
high tone linked to every mora of the syllable in 
((14)a), but by the HL contour tone in ((14)b). This 
fact has led people to assume that the Kyoto dialect is 
the true mora language, in that the 'accent' must be 
placed on moras, not on syllables. 
However, the matter is simpler than it seems. 
Consider the following examples: 
(15) a. The Morphological structure of the Word in which 
the Second Mora of the Long Syllable Is 
'Accented' 
[Wdyoroi] [Wddo] [Wdonsee] [Wd9aku] 
H HH L HH HH LL 
'Persian blind' 'phonetics' 
b. The Morphological Structure of the Word in which 
the First Mora of the Long Syllable Is 'Ac-
cented' 
[Wdondo] 'temparature' [Wdkuriimul 'cream' 
HL L L HL L 
(Data from Hirayama (1960» 
I will present a generalization from the works of 
Kusakabe (1964) and Nishigauchi (1982). The generaliza-
tion here is that the second mora of the long syllable 
can be 'accented' only if this syllable is the final 
syllable of the left branch of a compound noun with a 
'short' head noun in the sense of McCawley (1968), that 
is, the so-called 'preaccenting' cases. otherwise, only 
the first mora can be 'accented' in a long syllable. 
According to Kusakabe (1964), toue counterexamples like 
onna are very small in numberl , so that some special 
treatment will be appropriate rather than trying to 
incorporate them in the general cases and complicating 
the mechanism. I1 The Kyoto dialect is still a 'sylla-
ble-language' in McCawley's sense. 
10 Less t.han ten in one large dictionary. HirayWlU\t (1960). 
11 The fact that there was historically a compound boundary between sm and !l! of ~ 
might be related to this marked .character. 
7
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How about the Tokyo dialect? In the Tokyo dialect, 
the only mora that can bear an accent is the first mora 
of the syllable. 
(16) ondo 'temparature' kuriimu 'cream' 
HL L L HL L 
[Wdonsee][~gaku] 'phonetics' 
HH HL L L 
*ondo 
HH L 
The 'accent' on the long syllable is realized in the 
first mora even in the case of onseegaku, in which the 
'accent' is on the second mora of the long syllable in 
the Kyoto dialect. 
What can be said from the comparison? There is 
certainly a tonal rule that links a high tone to the 
second mora of a long accented syllable. In the case of 
the Kagoshima dialect, this rUle applies everywhere 
irrespective of the morphological structure. In the case 
of the Kyoto dialect, the application of the rule depends 
on the morphological structure. The rule applies only in 
the 'preaccenting' cases. And in the Tokyo dialect, the 
rule has disappeared. 12 
Now, let us look at bisyllabic Sino-Japanese 
morphemes. 
(17) a. [Wd[~bun][~gakU])[Wd[~bu]] 'the faculty of arts' 
HH H H L 
h. [Wd[~gakul [~mon]] 'learning' 
LH LL 
c. [Wd[Wdmimi) [Wd[~gakU] [~mon]) 'learning by the ear' 
LH HH LL 
(17) a is a normal case of 'preaccenting' in a 
compound noun with a 'short' head noun in the sense of 
McCawley (1968). (17)c is also the result of a very 
general rule that an original accent, if any, of a head 
noun (See (17)b.) is retained in a compound noun with a 
12 However. the rule mare;inally :remains active in some morphemes which are used as c 
head of a compound noun, 
(1) Itoa 'Ito (place name)' + sh! Icity' ... Itooshi 'City of Ito' 
LHB LHBL 
As far as I can t.e11, there are not $0 marry morphemes that belons. to this strictly moraie 
~~ii:~r~n~~i£arr:'c~~~~;~' a:t o~Ci:e~l~t~ ~itldl~a!e d~h~~~be:aAnedth:l:Sa:na;e~ex';i~~~e~~ 
just noting that many of theSe morphemes expreu a place OJ: a human baing. 
8
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'long' head noun in Mccawley's sense. There is one fact 
that must be noticed. An accent on the second syllable 
of a two-syllable Sino-Japanese morpheme is beginning to 
move to the next syllable to the left. As a result, 
(17)a and (17)c have the following variants: 
(17) a ' . [Wd["bun)["gaku])[Wd["bu]] 'the faculty of arts' 
HH H L L 
c'. [Wd[Wdmimi] [Wd[j.tgakU] ["mon]] 'learning by the 
L H H L LL ear' 
However, in the case 0 f Yama to words, such an accent 
shift is not attested. 
(18) [Wd[Wd[Wdike] [Wdbana]] [Wdbu]] 
L H H H L 
*L H H L L 
I hypothesized earlier that the tonal rule linking 
a high tone to the second mora of the long syllable does 
not apply in the Tokyo dialect, so that the second mora 
of a long syllable can not have an 'accent'. But why, at 
the same time, do bisyllabic Sino-Japanese morphemes 
begin to shift the accent on the second syllable to the 
left, and why only Sino-Japanese morphemes, as if they 
all consist of one long syllable? 
My answer to this question is that Sino-Japanese 
morphemes all have a structure very similar to a monosyl-
labic structure underlyingly, and by this assumption, we 
can explain the gemination rules in Sino-Japanese 
compounds and the strange phenomena on accent. We will 
discuss the gemination process in the next section. 
2. Gemination in sino-Japanese compounds 
In this section, we will discuss the mechanism of 
gemination in Sino-Jafanese compounds, and then move onto 
the accent problem. 1 McCawley (1968) and Honma (1985) 
show the following conditions for the gemination rule in 
Sino-Japanese compounds: 
(19) a. Gemination occurs only when the first member is 
a CVCV-class Sino-Japanese morpheme. 
13 There aIe some complicated morphological conditions 00 semination. alS McCawley (1968) disCusses, However, we will concentrate on the c!u;e of gemination t.rige,ered by 
cOfl(;atenution of two Sino-Japanese morphemes, 
9
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b, If the second C of CVCV is /t/, gemination occurs 
when the following morpheme begins with /1</, /t/, 
/s/ and /h/14. 
butu 'thing' bul<l<en 'thing' 
buttai 'solid object' 
buppin 'goods' 
bussitu 'substance' 
(but: buturi 'physics') 
c. However, if the second CV of cvcv is /I<u/, 
gemination occurs only if the initial consonant 
of the second member of the Sino-Japanese 
compound is /1</ or /I<y/. 
gal<u 'learn' gal<l<oo 'school' 
(but: gal<usai 'interdisciplinary', 
gakumon 'learning') 
d. If the second syllable of the first CVCV is /I<i/, 
the matter is very complicated. No satisfactory 
formulation of this condition has been given. 
I will simply list the possible three cases and 
return to the issue later. 
1. Obligatory Gemination 
sel<i 'stone' sekl<ai (*sekikai) 'lime' 
seki 'intention' sel<kyoku (*sekikyoku) 
'active' 
2. optional Gemination 
seki 'stone' sel<ikan/sekkan 'sarcophagus' 
teki 'enemy' tekikoku/tekkoku 'enemy 
country' 
seki 'red' sekika/sekka 'Bolsheviza-
3. No Gemination 
gek i 'drama' 
heki 'prejudiced' 
eki 'good' 
tion' 
gekil<a 'dramatization' 
hel<il<en 'prejudice' 
ekil<in 'profit' 
Based on these observations, both MCCawley (1968) 
and Honma (1985) formalize rules of Gemination, leaving 
/CVki/ open. Mccawley's rule is as follows: 
(20) 1 [+consonantall ) [-c<;msonantal] ~ ¢ in enV. [ ] -g~ave _: [-voiced 1+dlffuse +S1no-Jap 
. +consonantal [-voiced] 
+grave : +compact 
+Sino-Jap -
(McCawley (1968), p. 117, where ':' is an internal 
boundary of the Sino-Japanese compounds.) 
14 Or [p}, which is an allophone of fh/. 
10
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This rule is a high vowel deletion rule in the 
environment of Gemination. After the deletion, indepen-
dently-motivated assimilation rules15 apply and gemi-
nate consonants. The first part of the conjunction 
applies to the cvtv case and the second part applies to 
the CVkV case. 
gaku:koo UR (21) butu:ken 
but:ken 
bukken 
gak:koo ({20» 
gakkoo Other Rules 
I think that McCawley was correct in regarding the 
/t/ case and the /k/ case as different rules. However, 
I suspect that the process is actually Epenthesis in non-
gemination environments rather than Vowel Deletion. 
Honma's formulation of the process assumes that all 
Sino-Japanese morphemes have an underlying monosyllabic 
structure and that an Epenthesis rule must be posited. 
(22) Underlying Forms in Honma (1985) 
CVC cvc 
III III 
butu gaku 
(23) Mora Consonant Formation Rule 
~l ly 
[-cont ] [1 [-son ] <-ant>. -voice 
<-ant>" 
(where "C] [C" means 
Japanese morphemes.) 
(24) Derivations 
[CVC] 
III 
[CVC] 
III 
butu ken 
[CVCl 
II 
[CVCl 
III 
butu ken 
Condition: ..... b 
that there is a boundary of Sino-
[CVC] 
III [fIT] 
gaku koo 
[CVC] 
II [fITl 
«23) ) 
gaku koo 
15 That is, rules needed for verbal suffixes and intensive ro:;ms of -5.1 adverbs. See 
McCawley (1968). 
11
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II ---III 
bu ken 
bukken 'thing' 
KOICHI TATEl.l::I.lU. 
[CV~l [CVV] Automatic Spreading 
II ---III and Deletion 
ga koo 
gakkoo 'school' 
Honma was correct in assuming that the underlying 
form of the cvcv Sino-Japanese morpheme is actually of 
the CVC form, and that the epenthesis rule applies in the 
case in which the gemination is impossible; but he was 
incorrect in assuming that the gemination is one and only 
one process. Actually the It/-case and /k/-case are 
totally different processes, both of which are triggered 
by principled reasons, different for each. 
NOw, we will go into the analysis of Gemination. 
However, before that we should look at some segmental 
cooccurrence restrictions of Sino-Japanese morphemes. 
Look at the following charts: 
Charts 
(25) CV-Class Sino-Japanese Morphemes 
(26) CVV-Class Sino-Japanese Morphemes 
(27) CVn-Class Sino-Japanese Morphemes 
(28) CVCV-Class Sino-Japanese Morphemes 
(The number in parentheses in items of cvti-type 
morphemes is the number of morphemes with variant 
forms of cvtu-type with the same first syllable.) 
Notes: 
1. Each cell has four numbers as follows: 
I : : I 
a--Data from Kobayashi (1967) (A dictionary with 8500 
sino-Japanese characters) 
b--Data from Toyo Kanji 'Prescribed Characters' (1850 
Sino-Japanese characters promulgated by the 
Ministry of Education in 1946, with 28 characters 
in the Supplementary Plan in 1954) 
c--Data from Kyoiku Kanji 'Characters for Education' 
(881 sino-Japanese characters to be taught in the 
period of compulsory education) 
12
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d--Data from Joyo Kanji 'Characters in Common Use' 
(1945 Sino-Japanese characters promulgated in 1981 
as a revision of Toyo Kanji) 
(b,c,d can be regarded as data sources for commonly-
used Sino-Japanese morphemes.) 
2. lin. a." means combinations do not exist for independent 
reasons not particular to Sino-Japanese morphemes. 
13
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(~5) .-----,--,--:----,--,.------,--,-------,-, 
U iotals 
7 91 21 
9 11 ~4 
118 25: 
14 29 
: 190 35 16 
18 35 4 
30 11 10 
4 11 3 
102 19 ~ 
8 21 0 
8 3 3 
2 3, 0 
9 2 
3 0 
50 8 0 
3 8 0 
n.B. n.8. 
n~a. n.a~ 
n.a, n.a .. 
by 
n.a. n.B. 
ty 
n~a. n.a. 44 
5Y 6 
n.e. n.a~ 4 2Z 7 29 
zy 0 4 7 4 
i 
n.a. n.a. o! 44 9: 0 45 9 
ky 1, 4 9 0 4 10 
n.EI. n.a~ 8 3 8 3 
gy 2 3 2 3 
~-- n.a. 0 0 hy 0: 0 
n.a. n~a. 0 0 
my 0 0 
n.B. O.B. 0 
ny 0 
n.a. n.a. 0 0 12 3 12 
ry 0 0 1 3 1 
107 21 15 21 18 1 28 189 33 
12 22 3 0 0 3 3 18 36 
862 188 54 16: 463 82 524 117: 367 90 2270 493 
Totals 
109 
191 12 20 48 95 56 123 57 103 282 532 
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(26) 
i: e: al 0: u; ui Totals 
0 0 6 1 29 II 103 21 0 0 1 0 0 138 ~~( b 0 0 1 1 3 8 4 22 0 0, 0 0, 8 
i 
0 0 106 23 68 1~' 1~~ 37 3 2 13 3 375 ~I t 0 0 10 23 11 40 1 2 2 3 40 
I n.a. 4 1 25 7 40 9 n~a~ n.8. 69 17i d 0 1 7 6 7 10 14 17' 
1 0 102 31 ' 78 ~i ln 3D 17 3 49 14! 420 102' s 0 0 21 33 14 35 1 3 3 
14'""H 
0 0 16 2 6 5 ' 15 9 0 0 9 2 46 18 
l 0 0 2 2 4 5 6 9 0 0 0 2 12 18, 
0 0 133 28 122 20 338 61' 1 1 0 0 594 11~1 k 0 0 13 29 11 22 29 64 1 1 0 0 54 6 
0 0 16 3 41 8 40 8 8 3 0 0 105 22 
9 0 0 1 3 2 II 4 8 1 4 0 0: 8 23 
0 0 58 10 49 10 115 21 15 2 0 0 237 43 
h 0 0 3 12 3 10 6 23 1 4 0 0 13 49 
0 0 17 7 12 5 33 6 0 g 0 0 62 18 m 0 0 6 7 3 5 2 8 0 0 0 11 20 
0 0 7 1 2 1 13 6 0 0 0 0
1 
22 8 
n 0 0 0 1 1 1 3 6 0 0 0 o 4 8 
I 
0 0 63 11: 29 3' 68 8 0 0 15 4 175 26! 
r 0 0 4 12 i 1 4( 2 10 0 0 1 4 8 30: 
i'-·· 
! n~a. n.2:. 15 II n.a. n.a. n.a. 15 1 w 0 0 Ii 
n.a. n.a. 0 0 103 20 68 15 4 2 175 37: 
y 0 0 9 20 6 16 1 3" 16 39
1 
by I n.a. 0 0 21 5 2 0 0 0 23 0 0 3 6 0 0 0 0 3 & 
, ty ( n.a. n.a. 0 0 101 24 60 12 0 0 161 36 I 0 0 10 26 6 13 0 0 16 39, 
r.y : 
n.a. n.a. 0 0 243 61 89 22 0 ~I 332 83 0 0 25 64 13 23 0 o 38 87 
n.a. n.a. 0 0 78 23 27 12' 0 ~i 105 35 zy 0 0 10 26 5 12 i 0 o 15 38 
~". n.B. n.B. 0 0 147 28 80 20 0 QI 227 48! 0 0 13 30 12 20 0 0' 25 50, 
n.B. n.a. 0 0 22 6 1 1 0 0 23 7 
9Y 0 0 3 6 1 1 0 0 4 7 
7f n.B. n.a. 0 ~I 46 8 2 0 0 0: 48 8 0 o 6 9 0 0 0 o i 6 9 
n.s. n.s~ 0 0 10 il 0 0 0 81 10 4 my 0 0: 3 0 0, 0 3 4' 
ny 1 
n,a. i n.a. 0 0 8 1 : 3 3 0 0 11 41 0 0 0 1 3 0 0 1 5 
~-. 
n.a. n.a. 0 0 71 14 34 7 0 0 105 21 
ry 0 0 6 15 2 8 0 0 8 23 
0 0 60 10 25 2 63 13 0 0 I 0 14925 
¢ 0 0 6 10 1 2 7 14 0 0 0 0, 14 26 
TotiZll s 
1 g 588 128: 501 1111 2036 mi 4~~ 103 91 25 3627 792 0 67 134 61 118 185 110 7 26 371 845 
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(27) 
in en an I on un Totals 
b 
18 :3 21 :3 19 ~I 6 ~. 10 :3 74 18 2 4 :3 :3 :3 0 3 3 11 21 
25 6: 71 8 90 131 24 1 0 0 210 j~i t 1 6' 6 7 4 14; 0 3 0 0 11 
o.a. 14 4 14 8 9 2 n~a~ 37 14 
d 3 4 4 8 0 2 7 14 
102 27 173 24 69 11 23 5. 1 1 368 68' 
s 12 29 11 26 9 12 5 5 0 1 37 73. 
43 8. 24 7 19 2 1 1 0 0 87 18 i z 3 10 4 7 1 3· 1 1 0 0 9 21, 
61 12 138 29 194 44 58 12 21 4 4n 101 
k 6 13 16 30 15 44 • 14 2 4 43 105 
14 2 47 11 32 8 10 :3 • 3 107 27' 9 1 2 7 1. 6 9 3 4 3 :3 20 32 1 
29 4 28 7 67 20 12 3 34 7 170 41 i 
h 2 5 • 7 8 21 ' 1 4 3 8 18 45 ' 
6 2 16 3 23 4 12 4 0 0 57 13 
m 1 2· 2 3 2 4 3 5 0 0 8 I. 
12 5 13 5 8 4 0 0 0 0 33 14 
n 3 5 4 5 3 5 0 0 0 0 10 15 
34 7 36 5 34 ~I 3 1 0 0 107 lsi r 3 7 2 5 0 1 1 0 0 6 18 
n.B. n.a. 11 ~I n.8. n.a. 11 2 
w 0 2 0 2i 
n.s. naS. 0 0 0 0 0 g 0 0 y 0 0 0 0 0 0 0 
n.a. n .. a. 0 0 0 o. 0 0 0 0 
by 0 0 0 0 0 0 0 0 
f---'. n.a. n.s. 0 0 1 0 0 6 0 6 gi ~~ I, 0 O. 0 0 0 0 0 
n.s. n.8. 
0 
~I 0 0 29 :3 29 3 sy 0 0 0 1 3 1 3 
n.a. 0,,8. 0 0 0 o· 33 11 33 11 
zy 0 0 0 0 3 11 3 11 
n... i n.a. 0 0 0 0 0 0 0 0 ~ 0 o· 0 0 0 0 0 0 
n"S. n.a. 0 0 0 0 0 0 0 81 gy 0 0 0 0 0 0 0 
O.B. n.B. 0 0 0 0 0 0 0 0 
hy 0 0 0 0 0 0 0 0 
r--' 
0 
o. 0 0 0 0 0 o i n.a~ n,,8. 
my 0 0 0 0 0 0 0 0 
n.a. n.a. 0 0 0 0 0 0 0 0 
ny 0 0 0 0 0 0 0 o i 
n.s. n.a. 0 0 0 0 0 0 0 0 
ry 0 0 0 0 0 0 0 0 
57 11 106 13 23 ~ l 20 5 33 2 239 35 ~ 7 11 6 14 4 4 4 5 2 2 23 36 
401 87 687 119 603 13~! 178 39 171 34 2040 411 Totots 41 94 68 125 59 139, 22 47 17 35 207 440, 
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(28) 
, C2 t k I --- Totals Vl C11V2 i u i I u 
0 0 2 0 0 0 0 0 2 0 
b 0 0 0 0 0 0 0 0 0 0 
0 0 9 2 0 0 8 5 17 7-
t 0 0 0 2 0 0 2 5 2 71 
~ __ 5(4)"°2<2) 27 7 6 4 0 0 38 13 
s 2(2) 2(2) 3 7 4 4 0 0 9 13 
zig g I 6 2 2 2 7 1 15 ~I 2 2 2 2 0 1 4 
I 1(1) Wil 21 2 0 0 7 11 29 4 k ; 0 1(1); 0 3 0 0 0 1 0 5 i. , 0 0 1 0 0 0 0 0 1 0 L_ 9 1 0 0 0 0 0 0 0 0 0 0 
I 2(2) 0 18 4 1 1 0 0 21 5 i h 0 0 2 4 0 1 0 0 2 5 
! 
1(1) 0 4 1 0 0 0 0 5 1\ m 0 0 0 1 0 0 0 0 0 
1(0) 1(0) 
, 0 
0' 0 0 3 1 4 2' 
n 1(0) 1(0) 0 0 0 0 1 1 2 2; 
I I 1(1) ~(1)1 10 3 2 1, 7 11 20 ~I r , 0 3 3 1 ~ I 1 5 I 4(4) 2(2) 19 2 3 14 1 40 61 
" 
I 2(2) 2(2) 1 2 0 1 1 1 4 6, 
I W) 0 10 1 7 0 0 0 18 11 b _ 0 0 1 1 0 0 0 0 1 
0 0 26 5 32 6 0 0 58 11 
t 0 0 1 5 3 6 0 0 4 111 
r--
0 0 0 3 0 0 0 5 gl 2 d 0 0 0 0 0 0 0 0 0 
3(2) 0 35 10 57 14 0 0 95 24' 
s 0 1(1) 7 11 7 15 0 0 14 271 
0 0 3 2 0 g 0 0 3 21 z 0 0 2 2 0 0 0 2 2: 
, el) 0 59 7 9 0 0 0 69 7' 
k 0 0 5 7 0 0 0 0, 5 71 
e 
gl 0 0 15 1 20 3 0 35 41 9 0 0 1 1 0 3 0 1 4 
1 
0 0 3 0 15 2 0 0 18 2 
h 0 0 0 0 0 2 0 0 0 2 
0 0 1 1 0 0 0 0 1 1 
I m 0 0 0 1 0 0 0 0 0 1; 
n I g 0 5 1 0 0 0 0 5 1 I 0 1 1 0 0 0 0 1 1 
! 0 0 9 4 14 2 0 0 23 6 
r ; 0 0 1 4 1 2 0 0 2 6 
I i 0 0 15 4 22 6 0 0 37 18
1 
¢ , 0 0 0 4 5 6 0 0 5 
16 !4umhers. in parentheses are numbers or morphemes with a CV1!:! variant form. I will 
disc';JS5 th~ issue later, 
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(28) (Cont inucd) 
IC2 t k 
Totals 
VI iC11V2 ; u I ! I u 
I 3(2) 0 21 3L 0 0, 24 5 48 9 b 0 1(1) 0 0 01 2 7 2 13 
0 0 I 8 
11 
0 gl 35 6' 43 7 t 0 0 1 0 0 8 1 9 
: 
0 0 8 2 0 0, 2 2 10 4 
d 0 0 0 2 0 0 0 2 0 4 
0 0 19 7 0 0 40 8 59 15 
s 0 0 3 8 0 0 3 9 6 17 
I 0 0 2 1 0 0 0 0 2 1 z 0 0 1 1 0 0 0 0 1 1 
1(1) 0 43 6 0 0 77 18 121 24 
k 0 0 1 9 0 0: 9 18 10 27 
0 
8 i 1 1 0 81 23 4' 24 5 9 0 1 2: 0 3 41 4 6 
3(2) ~mi 13 21 0 gL 38 8 54 ", h 1(1) 1 
'I 0 2 8 4 141 
0 0 7 ~L 0 g! 3 2 10 3 I m 0 0 1 0 0 2 1 41 
0 0 1 ~I 0 0 0 0 1 "--:-\ I 0, n 1 0 0 0 0 0 0 0 0 1 
: r 
2(2) 0 i 7 0' 0 81 12 ZI 21 4 0 0 0 0 0 2 2 4 
a L 
0 0 
L 
0 0 0 0 7 1! 7 1 w 0 0 0 0 0 0 0 0 1 
0 0 ! 0 0 0 0 25 6 25 6 y 0 0 0 0 0 0 4 8 4 8 
I 0 0 ! 0 0 0 0 3 1 3 1 by 0 0 I 0 0 0 0 1 1 1 l' 
l-:Tf 0 0 0 0 0 10 ~I 10 21 0 I 0 0 0 0 1 1 2: 
0 0 0 0 0 0 30 9' 30 9i 
sy 0 0 0 0 0 0 4 9 4 9 
0 0 i 0 8, 0 0 9 3 9 3' zy 0 0 0 0 0 1 4 1 4' 
0 0 0 0 0 0 10 3 10 3 
ky 0 0 0 0 0 0 1 3 1 3 
~y 0 0 i 0 0 0 0 4 2 4 2 0 0 0 0 0 0 1 2, 1 2 
l hy , g 0 0 0 0 0 3 1 3 1 0 0 0 0 0, 1 1 1 1 r my 1 8 0 1 0 0 0 ~I 3 1 3 1 0 I 0 0 0 0, 1 1 1 1 
I "-;;r---;" -' 0 0 0 0 0 0, 3 0 3 01 
I ny 0 0 0 0 0 0, 0 1 0 'i 
I 0 0 0 0 0 0 5 1 5 1 ry 0 0 0 0 0 0 1 1 1 1 
0 0 9 1 0 gl 13 2 22 3 ~ 0 0 1 1 0 1 2 2 3 
18
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(28) (Continued) 
r lel t k I Totals VI c11v2 i u i u 
0 0 I II 1 0 0 22 6' 30 7 b 0 0 0 2 0 0 2 71 2 9 
0 0 6 1 0 0 22 7, 28 II 
t 0 0 0 2 0 0 4 7! 4 9 
0 0 1 0 0 0 4 3 5 3 
d 0 0 0 0 0 0 3 3 3 3 
! s 0 0 7 2 0 0 25 9 32 11 0 0 2 2 0 0 6 9 8 11 r--=- 0 0 0 0 0 0 7 5 7 5 
z 0 0 0 0 0 0 4 5 4 5 
I 0 0 19 1 0 0 29 9 48 10 
k 0 0 0 1 0 0 6 9 6 10 
1(0) 0 5 1 0 0 2 2 II 3 
9 i 0 0 0 0 0 0 1 2 1 2 
, 0 0 4 1 0 0 B 1 12 ~I n i 0 0 1 2 0 0 1 1 2 
~ 0 2 1 0 0 7 3 10 4' m 0 0 1 1 0 0 2 3 3 41 0 0 0 0 0 01 0 0 0 01 n ,0 0 0 0 0 o.J 0 0 0 0 1 
"-11 0 0 0 0 0 23 3 23 31 
r ,0 0 0 0 0 0 3 3 3 3 
0 
0 0 0 0 0 0 20 5 20 5 
Y 0 0 0 0 0 0 2 5 2 5 
0 0 0 0 0 0 0 0 0 0 
by 0 0 0 0 0 0 0 0 0 0 
0 0 I 0 0 0 0 9 2 9 2 ty 0 0 0 0 0 0 1 2 1 2 
I 0 0 J 0 0 0 0 37 9 37 9 sy 0 0 0 0 0 0 5 9 5 9 
0 0 I 0 0 0 0 6 1 6 1 ty 0 0 0 0 0 0 0 1 0 1 
0 0 I 0 0 0 0 19 3 19 3 ky 0 0 0 0 0 0 3 3 3 3 
, 0 0 I 0 gl 0 0 3 1 3 1 ,~io 0 0 0 0 1 1 1 11 
, 0 0 0 0 0 0 5 0 5 ql 
nyl 0 0 0 0 0 0 0 0 0 0, 
-
01 ! Q Q 0 0 0 0 0 0 0 
illY I .a 0 0 0 0 0 0 0 0 01 
1 0 0 0 0 0 0 0 0 0 g! ny ; 0 0 0 0 0 0 0 0 Q 
, Q 0 0 Q 0 0 B 2 8 2 
ry I Q 0 0 Q 0 0 l 2 2 2 
2(1) 0 3 1 0 Q 6 4 11 5 
~ 0 0 Q 1 Q 0 2 3 2 4 
19
Tateishi: Phonology of Sino-Japanese Morphemes
Published by ScholarWorks@UMass Amherst, 1990
228 KOICHI TATEISBI 
(28) (Continued) 
IC2 t k 
S~11v2 Totals i u I u 
b I 8 0 I 4 2 0 0 1 0 5 2 0 2 2 0 0 0 0 2 2 
0 0 
I 
0 0, 0 0 1 0 1 0 
t 0 0 0 01 0 0 0 0 0 0 
0 0 0 0 0 0' 1 0 1 0 
• 0 0 0 0 0 0, 0 0 0 0 
0 0 0 0' 0 0 0 0 0 0 
l 0 0 0 0, 0 0 0 0 0 0 
0 0 10 2 0 0 0 0 10 ~I k 0 0 0 2 0 0 0 0 0 
I 0 0 0 0 0 0 0 0 0 8i 9 0 0 0 0 0 0 0 0 0 
0 0 18 2 0 0 27 10 45 HI h 0 0 0 2 0 0, 6 9 6 
0 0 0 0 0 0 0 0 0 0 
m 0 0 0 0 0 0 0 0 0 0 
0 0 I 0 
0 0 0 0 0 0 0: 
n 0 0 0 0' 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
r 0 0 0 0 0 0 0 0 0 0 
u 
y U g 0 0: 0 0 0 0 0 gi 0 0, 0 0 0 0 0 
GH 
0 
0 0 0 0 0 0 0 
81 0 0 0 0 O! 0 0 0 
0 4 0 0 0 0 0 4 0 
0 0 0 0 0 0 0 0 0 
, 0 0 8 1 0 0 23 6 31 7 
sy 0 0 1 I 0 0 2 6 3 7, 
0 0 
i 
9 2 0 0 3 I 12 3 
zy 0 0 2 2 0 0 0 2 2 4 
I 0 0 0 0' 0 0 0 0 0 0, 
ky 
0 0 0 0, 
0 0 0 0 0 0' 
.... ----.., 
0 0 0 0 0 0 0 0 0 gl gy 0 0 0 0 0 0 0 0 0 
1 0 0 0 
0, 0 0 0 0 0 8i hy 0 0 0 0' 0 0 0 0 0 
0 0 I 0 0 0 0 0 0 0 81 my 0 0 0 0 0 O! 0 0 0 
: 0 0 
i 
0 0 0 0 0 0 0 0 
ny 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0' 
, ry 0 0 0 0 0 0 0 0 0 0, 
0~=r 0 6 0 0 0' 0 0 6 0 9 0 0 0 0 0 0, 0 0 0 0 33(25) 7 (6)' 553 103 193 42: 743 191 1522 343 6 (5)11(10): 49 117 23 43 99 200 177 371 
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What conclusions can be drawn from these statistics? 
I will show some points that I found, some of which may 
or may not relate to the topic of this paper, but 
certainly will be interesting in themselves. 
1. As we see in (26), long vowels in Sino-Japanese 
morphemes tend to be [-high] on the surface. Especially, 
in the case of the front vowel the pattern is almost 
perfect. The only counterexample, ~ 'kill a person of 
a higher rank', is the result of the 'nativization' of 
this morpheme. Originally, this morpheme had a reading 
si, and the long vowel reading ~ is used only in the 
context of concatenation with native Japanese morphemes. 
Therefore, one can regard this morpheme as non-Sino-
Japanese. Now we can posit a constraint against a high 
front long vowel in Sino-Japanese morphemes. In the case 
of back vowels, there are some contrasts between 00 and 
yy. (e.g. koo 'mouth' vs. ~ 'sky) Therefore, we must 
restrict our constraint to applying only to front 
vowels. l7 What does this mean? This means that we 
must refer to the feature [-back] in a constraint of the 
lexical phonology of Sino-Japanese morphemes. Therefore, 
it leads us to conclude that we must have [-back] as the 
underlying feature specification of Sino-Japanese 
morphemes. 
2. If we look at (25), we can see that in the case 
of short vowels the default value of the feature [high] 
in front vowels is (+high], because more than 90% of the 
front vowels are high vowels in the CV (= the unmarked 
syllable structure of Japanese) case. From the two 
points above, we can assume that the default vowel of 
Japanese is [+high, +back], that is, y, except for the 
environments like the one discussed in 1. above. 
3. Further supporting evidence that the default 
value of the feature [high] is '+' is that in the case of 
the CVCV class, the vowel of the second syllable must be 
(+high] (= i or y). Moreover, this vowel is deleted 
under gemination. If we speak of it from the reverse 
side, the vowel that is epenthesized in the non-gemina-
tion environment must be (+high]. The reason why the 
rule must be epenthesis, not vowel deletion, is discussed 
later. 
4. NoW, how about the default value of the conso-
nant? I have no decisive argument here, but I assume 
that the default consonant in sino-Japanese morphemes is 
17 Only if it is a nesativ. constraint. of courSe, 
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t. One very weak argument for this assumption is the 
behavior of the t-sound and k-sound in the case of 
gemination. (See (19).) In the CV~V case, gemination 
applies freely with every [-voiced] segment, as if this 
consonant t has no substance and it reluctantly comes in 
sight only if there is no other candidate for this 
position. This fact suggests, it seems to me, that t is 
the epenthetic consonant in Sino-Japanese morphemes. On 
the other hand, gemination in the CV!s:V case has some 
restrictions. Therefore, we must make the !s: sound claim 
that it is !s:. 
5. Finally, we will see to what degree the second 
vowel of the CVCV Sino-Japanese morphemes is predictable. 
First of all, we must look at the case of the cVti 
morphemes. 25 out of 33 morphemes in the data from 
Kobayashi (1967) have variants of the cvtu type. 
Therefore, if we speak of gemination in these morphemes, 
we can say that they are of the CVtu type, not cvti. If 
we look at the 8 apparent counterexamples carefully, one 
(oti) is actually a mistake in this dictionary and this 
morpheme has a variant form otu and triggers gemination 
and five (goti. siti. seti. hati. bati) are such uncommon 
morphemes that I do not know them and this dictionary has 
no examples of Sino-Japanese compounds with them. Two 
counterexamples remain--moti 'not, without' and niti 
'sun, day'. As for moti, it is not unreasonable to 
assume that this morpheme has an allomorphemic form motu, 
because the composite character made from the character 
of moti (m) and another character (~) has the readings 
moti and motu (~'thing'). I guess that Sino-Japanese 
morphemes with the character m as a part possibly have 
the reading motu. As for ni ti, the matter is more 
simple, in that there is no Sino-Japanese morpheme nitu 
so that we can predict from the first three segments nit 
that the vowel that comes next is i, not y. Therefore, 
this vowel need not be specified in the underlying form, 
like the default vowel y, whatever the mechanism will be. 
As for the CV!s:V case, there is no CVls:i/CVku alternation 
with the same first CV. However, if we look at the chart 
(28) carefully, we will find that CVki and CVku are 
almost in the complementary distribution, except for the 
cikV case. The tendency is that CVki appears when the 
first V is the front vowel, and CVku appears if the first 
V is the back vowel. This fact reminds us of vowel 
harmony, but I suppose that it is not a synchronic 
process, because we have the CikV cases in which i and y 
contrast in the second vowel. If we adopt the 'decision 
by majority' way in deciding the unmarked second vowel in 
the cikV cases, we can assume that the following mecha-
22
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nism is working in deciding the unmarked value of the 
sQccnd vowel in the CVCV cases: 
(29) a. ~d~~Slirfi~i~~U1e. 
b. Default Rule 
V -~ u/[~CVC_]: where the morpheme is Sino-
Japanese 
As I discussed above, the cvti type, except for 
niti, does not have to be counted in the gemination rule 
because they all have cvtu allomorphs. Moreover, the 
marked CVki case that I did not try to include in the 
general case, ziki, riki and iki (7 examples in Kobayashi 
(1967», does not trigger gemination, so it does not 
matter if we assume that they have the underlyingly 
marked i-sound as the second vowel. 
From the above points, I will assume that the 
underlying form of the CVCV Sino-Japanese morpheme is as 
follows, if we adopt the X-slot theory by Levin (1985): 
(30) niti 'sun' butu 'ching' teki 'enemy' koku 'nation' 
ni bu tek kok 
I' " "' "' XXX XXX XXX XXX 
The default vowel y and the i sound in some cases 
are predictable and not in the underlying melodies, and 
nor is t. The reason why I assume that vowel epenthesis 
is involved in gemination rather than vowel deletion is 
that the value of the vowel and the environment in which 
the epenthesis occurs is totally predictable, and, 
moreover, we can state the conditions on the gemination 
and other rules in terms of adjacency with the next 
consonant, the natural and desirable solution. Note that 
in (30), the empty slot in niti and butu is necessary, 
because they must each consist of two moras. 
NOW, we go into the analysis of gemination. As we 
see in (19), the t-case of gemination is fairly free, in 
that it applies before any [-voiced] segment. I assume 
that this is because there is no underlying melody in the 
position of t. Therefore, I assume the following rule, 
and this is the only rule that is involved in gemination. 
23
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(3l) Gemination (Leftward Spread) 
_C 
-- I 
X,...l. [,...X 
This rule cannot del ink prelinked melodies from a 
slot, so it does not spread the association line to a 
slot with a prelinked melody. Therefore, it does not 
apply to the .Is,.-case, because .Is,. must be underlyingly 
prelinked to the slot. What follows is a sample deriva-
tion: 
(32) bu si 'substance' 
II II 
xxx,...) [",XXX Underlying Form 
bu _situ 
11-----1111 
XXX",) [",XXXX 
(3l) 
Word-Final Vowel Epenthesis and 
Redundancy Rules 
Note that the Word-Final Epenthesis is in any case 
necessary, because no word in Japanese can end with an 
obstruent. 
Now, how do we deal with the .Is,.-case? As we have 
seen in (19), .Is,.-gemination occurs only if the following 
Sino-Japanese morpheme begins with.ls,.. What does this 
mean? It means that the gemination occurs only if there 
are two k melodies next to each other. This reminds us 
of the Obligatory contour Principle (OCP) , which prohib-
its adj acent identical elements at the melodic level. 
(See Leben (1973), McCarthy (1986) among others.) 
What then happens to the prohibited adjacent 
identical melodies? They merge into one melody, and the 
result is geminate consonants: 
(33) gaku 'learn' + koo 'school' gakkoo 'school' 
In the underlying form, there is no y in gaku, so 
when the two morphemes are put together, the OCP viola-
tion is invoked. so, the two consonants are merged. In 
the other cases, there is no merging of consonants, so 
the default vowel y is inserted. 
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(34) gak 'learn' (in the underlying form) 
+ mon 'question' = gakyrnon 'study' 
NoW, I have tried to explain the gemination process 
and we have seen that gemination can be attributed to the 
Feature Spreading Rule and the OCP. One problem is, why 
in the cVki case are there so many exceptions, as we have 
seen in (19) ? I would say that there are exceptions 
because even though it is predictable, the i-sound is 
possible in the underlying inventory of feature specifi-
cations. Therefore, when we hear the i-ending Cvcv Sino-
Japanese morpheme, it is not impossible that we posit an 
underlying i in some cases, because i is not a true 
default vowel like y. 
Finally, there is one issue that I must discuss. If 
the following Sino-Japanese morpheme begins with a voiced 
obstruent, there will be no gemination. 
(35) tetu 'reason' + gaku 'learning' = tetugaku 'philoso-
phy' 
*teggaku 
I suppose that this is because there is no gemina-
tion of voiced obstruents in Japanese except for foreign 
borrowings like hottodoggu 'hotdog'. The reason why the 
Leftward Spread Rule does not spread a voiced obstruents 
is that there is a negative constraint of the following 
sort in the lexicon: 
(36) * [+~9~ed] 
" ,~ "--..... 
c c 
There is no need to speculate [-voiced] in the 
Spreading Rule. 
3. conclusion 
Throughout this paper, I tried to describe and 
explain phonologically special properties of Sino-
Japanese morphemes, centering on the gemination of Sino-
Japanese compounds. In pursuing the study, we have been 
forced to assume that every sino-Japanese morpheme is 
with a monosyllabic underlying structure. The peculiar 
pattern of gemination is explained by the following 
hypotheses: 
(37) a. In sino-Japanese morphemes, the default vowel is 
y, and the default consonant is !. 
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b. Gemination in the CVtu case is due to the 
Leftward Spread Rule, so a relativrtY free 
pattern of gemination is attested. 
c. Gemination in the CVKV case is due to OCP, so it 
is restricted to the case of compounding with a 
K-initial Sino-Japanese form. 
These hypotheses allow for the natural explanation 
of gemination in Sino-Japanese compounds. 
Finally, let me point out that our assumption that 
every Sino-Japanese morpheme is monomoraic can provide a 
natural explanation for the fact about accent patterns. 
Because there is only an initial syllable in CVCV sino-
Japanese morphemes in the underlying forms, we are forced 
to put an accent on it. Here again, our assumptions give 
us a very good reason for the facts. 
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